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(54) LIQUED CRYSTAL DISPLAY DEVICE, ITS PRODUCTION AND ITS DRIVING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display device which is easily producible and 
has an excellent visual angle characteristic, a process 
for producing the same and a method for driving the 
same. 

SOLUTION: An electrode having an aperture 24 exists 
on at least one substrate 23 of the liquid crystal 
display device which is formed by holding a liquid 
crystal layer between two substrates 23 and 33 and 
has 2 kinds of microregions coexisting in the liquid 
crystal layer. The position of the aperture 24 is 
provided with a second electrode 25. The voltage 
higher than the voltage impressed between the 
electrode 22 having .the aperture 24 and the electrode 
32 facing the electrode is impressed between the 
second electrode 25 and the electrode 32 facing the 
same, by which the rising direction of the liquid 
crystal molecules 11 is controlled. As a result, the 
liquid crystal display device which is easily produced 

and has the wide visual field angle is obtd. Further, the rising direction of the liquid crystal 
molecules is fixed by dispersing a high- polymer compd. into the liquid crystals. 
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1/ - b { b ^ ^ ffi ffl r ^ c T- ^ S o 
[0 0 6 5] ^ ^^c. 4.4'-t:>^:ii-;i/i;r^ y v — 
b. bn— U b. 1,4- 

trxr^ U o>f ;i/:;t=3ip>'^>-lf >, 4,4' -tT^^T ^ U n 

;i/;^-:^^'>?>':ii-;i/^^>, 3,9-t:::^[l,l-i^^^;u-2- 
u D>r;i/;t^->^^;i']-2,4,8,io-f=- b^;^trD[6, 

6]r>>7^:3fj>, a, a' - 1:;^ [4-r ^ U n >r ^l/^T ^S:^ V 
ati-;i/]-l,4-$^-r V>^D tf;i/^>^f >, l,4-t:xr^ v 
n>r ^i/^t^f^'T" b 5 7;i/;?[-n^>-lf>, 4,4*-if;<y'^ 

U b , l,4-:r<^ 
VU— b, l,3-r^l/>^U ;i/S;r^ y b , v 
D^>^:^;i/>^r ^ U i^— b , ^U-t?D— ;i/i^r^ 
yi/— b, i,6--\^it>>^:t— y 1/— b, 
-^>^;i/^y 3— y V— b, 7^b^:i^5^u>^ 
y zr— y u — b, b y p< 5^D— ;i/:ra>'^> b y 
r^yp— b. ^>^3iy;:<y b— ^i/^^ b ^t^^ y u— 
b, ^v^oiyxy b — ;!/ b y ^ y b , v^v^) ^ 
^D— ;i/rD>'^>7" b y I/— b , s^^>^:3iy;< 
y b— ;i/^^it7'^ y u— b , i^^>^^:i^y y b— 
^ y b bn^fy^>^r^ y I/— b, 4,4'-e;'r^yn 

^ ;i/::^:^r>'^^>'^^>, 4,4' ->^T^ y n ^ 

y ^;i/>^^;i/^>. 4,4' y n-r ;i/:^:^ri/>?j:5^ 



(8 ) 10-20323 

14 

x^;i/^>, 4.4' -i^r^ y n>r ;v7r:^^'S^r5^;i/;<^ 
;i/^>, 4,4'-^^T^ y D-r ;i/:4-:^s^i^^>^;i/;<5^>'i/ 
4.4' -s^r^ y D>r ;i/:t^s^^:^^=^i^>'i/X5=-;i/'^ 

>, 4,4'-S^r^ y D-r >'L':t^^>i^:7;i/;tn>^5^;i/^ 
>, 2,2,3,3,4,4-^^it>';v;tn^>^ ;i/-l,5 
-i^T'^ y U-b, l,l,2,2,3,3---:^1t7;i/:tDrn tf 

;v-i,3-:^r^ y b, '^i/<5^>r^y i/-b:ty 

v^cD^'gtgr^ y I/- b<b^i^^fflv>S^i::6ST-^ 
[0066]^'t>lC*fe. i^ai^U>^y 

^yi^— b, i,4->^^$^>s^;t— y V— b , i, 

3->^^b>yyz3-;i/i;^^<$^^ y i/-b, s^v'^n^v 
^-;L/i;p« y ix— b, ^y-bD— y i- — 

b. i,6-^:3^-y->s^*:t— ;i/s^p<^^y b, ^:t^> 

^;i/<7y y L/— b , ^b^^i^^UV^y 

y b, b y ;^5^D— b y 

^^^y V— b. ^>^3iy;^y b— ^i^t^ b ^ ^ y 
1/— b, ^v^j^y^y b"-;i/b y^^i^y b, 

20 b y ^-^n— >'l/:7'D>'^>'r b y b . ^:^^> 

^jiyxy b-^i/^^-tt^^^^y w-b, i^-^v^^'^i^y 
;^y b— t bn:^irS^'^><57^^^ y b, 2,2, 
3,3,4,4-^^it7;i/;tn-^>^ >s^:t— ;i/-l,5-i^^ ^ 
^yi/— b, 't7U^>;^<$^^y I/— b;ry :3'v^co^'g 

tgp<^^y i/-bfb^i^, ^a)fik;<5"i/>, r^yx^ 

[0 0 6 7] Sfc. *:^WcDIS^c^]fil!;mJBEfi. i^^^ 

t^n^=fih'^mh\.X. 2,2,3,3,4,4-N:^'9-:7;i/>rp-^ 
>^>s^;4-— ;i/-i,5-i^r^ y b , 1,1,2,2,3,3-^ 

^^y)U7tuyu}:^)U-l,Z-i^T^V I/— b, 2,2,2- b 

y D y b , 2,2,3, 3, 3-^>^ y)]y 

:tuyu tf>ii/r^ y b , 2,2,3,3-5" b ^y>'i/:^nr 
Db;!/^'^ y I/ — b , 2, 2, 3,4,4,4-^=^-9- y'^l/r^n^^^ 

y ix— b , 2,2,2- b y 7;i/:tnai5";i/-?<^^ y 
— b, 2,2,3,3-7" b^:7;i/:tDrob;i/;^^^y I/ — 
b, 2,2,3,4,4,4-^:^it7;L':tn:r5^;i/^^^ y V — 
4<? b, >r y b^r y rfv^^^tffb^^:^^^ 

[0 0 6 8] ;^^ti8tc<£fflt-Si^^^=^fb'&iai:bT^t 

b:^v'T-fer b :7aiy >, 2-t a^iy-Z-j^^Ji^-l-y 3l 
-;i/-l-7r>, l-(4— r vrn tr;i/:7:ii-;i/)-2-b b 

i^-2-y ^;i/rD>'t>-l-::t >, l-(4- bT'^'>'l/>':ii-;i/) 
50 -2-t b 0^i>'-2-^^;i/rD>'^>-l-:t V^OT'-fer b 7 
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[0 0 6 9] 

[0 0 7 0] {nmm l ) -H^cDX^^ : l O O //m 
X 3 0 0 Aim. H^iS :48 0 x640x3. ^^BpS 
CDM^i^-rX: 2 4 0mincDr^;i/:7ry^i^y^>^J^ 

b^>^:^;^^TW^' (TFT) **-r^StS*. ^Si^ii 

[0 0 7 1 1 '^nmmi\z^\f^i:¥'Y\t. mT.^-^m 

igT*$)^3. S^^^Jct -<J^nA®. ^fba^-$6 

{^)^b:^SB^m®<D I TOt;i(i. ^^:^fRj^cili 5 //m 
CD rxj Ji^ttcDMPgU^IStt. ca)llPSPi:-ii-r^<t 

[0 0 7 2] *^ssw 1 ic*s(ts?gs>'<^;H^S!©«ra] 

tZo 

[0 0 7 3] :in^(Dmm^r9ci^iytc'^. ^ FIB 

fq]?fiJ:JALS-428 ( S *'&J5K:J Att^cD^S^) 
;?)^f)5^^gHfRlJK2 1 , 3 1 (Brj^CD0 1#,^) ^;<tr> 
::J-hT-^flJU. 9 0-C:5^tf 2 2 0-CcD«lfie^ff ':?:to 

hTiHijai^c!)^ fcr>y;^|ql(i 9 0 " CD^*ife-r<i: ^ b 

[0 0 7 4] ^<Dm. &w.<Dmmm^mmM^m^{.. 

V>Tx f^^t^^@^t>-y-b. j[lP£Eb^d:*^^?S^)^t>iJ- 
:^'^^^y^m^ ;i/^a»CDZ L I 4 7 9 2CDSi^ 

:S) ^mxLtzo ^^iz. m<btitcimm^'^^)i^\z. 2«c 

gi:bfeo 

[0 0 7 5 ] ^#^nfc?^^^^v^g(?) rxj jB^mm 
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[0 0 7 6] m.BmmTX'(D&mm<D^m^mwLm.^ 

A, B, c, D^;I^ill^^^. m^^m^ftzm^ti^^'tri 

i(? c^:!)S^A6^nfeo ^tz. mmmmmm (lcd-s o 
0 0 : msh^) xy5i^L^4 5** mmr*mmmimm<o^^ 
^^^m^iyfz^z^s ^^Tc^;5^qlt3^bT^^^^if 

[0 0 7 7] (ttmm 1 ) it^cofeift. mM^mm 1 T- 
^5efflb:t^^a^^g(-ov^T. fxj m^(Dmmizm 
B^wm-r^:z^^< mm i^tzi:imt. mmmmmit 

^tltZo 

[0 0 7 8] mmm2) TFTStgilbT. MTs^iS 

mmcoT F T^i'^mi^tzi^A^i,^. mummmihimmiz 

^^^JV^i'^miytzo -mm(D:X^:^ l O Oumx 3 0 
0 jum^ MM&i : 480x640x3. ^^Hffi®*f^ 
it>rX: 2 4 Ommcor-t>'l/>'rX$/y ::3>^Mh^> 

i^7.^Tv^ (TFT) ^^-r^^ts^s ^M?ig^y 

V^^ ^^^-j^li^^^iSbT. :^J^;^StSJit3f^Sb 

[0 0 7 9] *^j6fiSt?>J2l::*5(tSTFTtt. iilx^:^^ 
®T-$>D. ^ISfflcfcDB^- I TOJl. V-;^ • Kw>r 

i^Wi\^tz'BmMMm(DlTOlz\t. M-^ljl^lzi^S 
umO) rxj J^ttCDMPgP^iatt. dOSBPSP^-St-T 
AtCcJ: ti rxj JBttCDm®^#Sb:to d 

40 mCD^UAX^'lFmiytztzi^. Se*CDl^jiXSi:itS^bT 

[0 0 8 0] mti^mmi tmmz^^^)v^m^iLxx 
mm^&xi^xmmmmmm^i'^mi.tzo m^ntzmm 
mmmmcD rxj w^^mmiz^ M\^m,mizM\^x8V(D 

[0 0 8 1 ] :^mmm2lZ:^h^X^. mt^^Mm 1 ilP 

50 m^ntzo 
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[0 0 8 2] mmms) mmmmmitmmizTFi: 
7 9 2: Sp°p^, mmf^um. : 9 2-0 . m^umit'E 

y V- CKAYARADPET-3 0 (B^itmnWKD 
m^t^^) > 0. 2wt%] . Mjt&SiJ (-f ;u:^/>^^y^;^ 9 
07 : ^ y v-t;:^bT 5 wt %) ti^^tj::hWi 

[0 0 8 3 ] ^LT. 1 1 O-C^T^fiP 

IS^U. ^cDSST^^I^Jia (0 . ImW/cm^) ^3 0 
^mmi^t:io '^(Dm. rxj JBttcomfiSt:: 1 0 V, 5H 
zCDiES^iSmffi. iij^{c5V. 5 Hz<DiE&iSmffi*Si 

finuoo. 2 o-c/^T-sts*^$aJUfco w^jny^-b^u 
*{i*^«S®Taa(lt-^i:. rxj m^omm 

[0 0 8 4] m^ixt:imm&7r-^m:(D rxj jgttom® 

T 4 o CD ^ 1^ {3 ^ ;?)^ T ^ S i: ± S CD ^ fig 

^T*t:^o ^tz. mmmm^m (lcd- 5 o o o :m 
S55st#^ti. 6 0' j^:i.p*3tc*3v^TPWiS^tettigi6^n^ 

[0 0 8 5] (lt®«?« 2 ) J±i«iC0fe4&. mff EPflP^^^ 

[0 0 8 6] {mmm4) -mm(D:k^i^ : 1 0 0//m 
X 3 0 0//ms H^SC : 480x640x3^ S^Hffi 
CD^^it>r X : 2 4 0mm(D7'^;U7ry^i^U::i>^JK 
b^VS^J^^T'W-r (TFT) ^^-r-S^tS^s ffllB^ 

[0 0 8 7] ^mmm,m(Di Tot^jiMpasfit^tt^^ 

Siii^cD**tc^n At3j;-5 rxj ff^ttcDm®*# 

sb:^co zconmiziit. ^s^fj^^mms^tit^^KDm^B^ 

fqlSt^ilbT. RGBco^b^ — :7^;i/<5^— ^tS^ffifflb 
[0 0 8 8] c:ti^cD«««:BuIB^JE^J 1 hlsltiCD:^^ 

[0 0 8 9 ] ^f^nyc-fev'U^^d^^^iSt^TT-il^iJt-S 
^]zmiy^ rxj fl^ttcom«§tci^£VN. 4•ocosS/J^M^ 
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[0 0 9 0] mnmxmmt^ rx j w^^com^mta 

g * b T 4 o © ^ ^ ^ ^ tl T ^ S A t) ± s O *s 
tfiST^feo Sfc. ^SffFffi^S (LCD- 5 0 0 0 : 

an^bi'hhc^. -r-^T^z);^^ql^c^bT{^^^^fl5l-® 
[0 0 9 1 ] (mmms) m^(Dmm<Dmi^t\^xm9 

IEK?S^^£E^ 5 V3?>^^ 2 0 V^T-^fb^-^s ^y^^tgco 

^^aijis* 2 o-c/^^T^{b^-^^ ^sy 

ttSl^l^^b7^:6sv>^tV®^{^TT-t). 
fz4^mifin^tl. 'r^TCD:5fp](-*5V^T^I^^ 6 O'C 
J^^L T Ste fg i^) ^ ti ^j: o o 
[0 0 9 2 ] 

• ^Ma^fife^T*«^ql■r€> 2«ccD'j>?5: < h*-:?^ costs 

[0 0 9 3 ] ^i^lZ^ . 

' ^J>rji< tt-:^(D&mtLX. Stei^cMPge^^-r 
sm«S>bsfcf). ^^iapgiJottgt;:^z:cDm®*s|g(t^> 

mmm±\z^mmmtmm^tirzm=:.(Dmmi^m'f^ti 
tzSw.^mmi^tzmmm^^^um(D^^^^)\^^zmm^^i 
Ab. ^(om. ma?^^mr^mmtM\^-r^mmrsiz 

50 mmrMizwmi.tz^mx. mmcomyjm-m^m^^u 
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^« * t# S C i: AST- ^ a *s£ b s . 

mi] ^mmKm?>mmm.^^mn<Dmmmr-$>^. 

[04] *^«§{c^-rsftb®jt«5«?ij©*s^^^^^etco 
[0 6] ^^3t5CDTNS^s^«^^g (t**fi3ji) ^nm 
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[0 7] vt^(DWimm.v^^m. m^m2) -^m^^nm 



[0 8] *^Bg#^tJ:5gEtliii%^t«^S?S^^^^^ 

Sffl±ffl0'eS)So 

[0 9] ^^BBJC^SJSffla^^^g (USS^JS) tctJtt 

[0 10] :*:^?8{::^€>^g^^^^g{c*5ttSflk®^^ 
®CDilS:^0T-$iSo 
[0 11] *^W{c«6S^SS^S"x^gt*5«tS^®mffl 
20 JSg«®Jl£:'C0T-S)-5o 
[^^CDttt^] 

1 1 mmm) 

2 1,31 ffitolJ^ 

2 2.32 m^nm 



2 3,33 
2 4,34 
2 5 
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